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(54) AQUEOUS PIGMENT DISPERSION, ITS PRODUCTION AND ITS USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aqueous pigment dispersion capable of providing an aqueous coating 
composition having the same fluidity, storage stability, luster of coating film, clarity, tinting strength, etc., as 
those of oily coating material and an oily ink and to provide a method for producing the aqueous pigment 
dispersion. 

SOLUTION: This aqueous pigment dispersion is obtained by a process (1) for kneading (A) a pigment with (B) a 
resin which is prepared by copolymerizing an ethylenically unsaturated monomer composition composed of (a) 
an ethylenically unsaturated monomer containing at least one carboxy group in the molecule and (b) an 
ethylenically unsaturated monomer containing at least one hydroxy group in the molecule and has >0° C Tg by 
rolls to give a solid chip and a process (2) for dispersing the solid chip into an aqueous medium. ( 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) A pigment, And by making the ethylenic unsaturated monomer and (b) intramolecular which have at 
least one carboxylic-acid radical in (B) and (a) intramolecular copolymerize the ethylenic unsaturated monomer 
constituent containing the ethylenic unsaturated monomer which has at least one hydroxyl group The watercolor 
pigment dispersing element characterized by being obtained according to the process (1) which kneads the resin 
beyond TgO degree C obtained with a roll, and is considered as a solid chip, and the process (2) which distributes 
this solid chip to an aquosity medium. 

[Claim 2] The watercolor pigment dispersing element according to claim 1 to which a process (1) is 
characterized by being carried out to the bottom of existence of (C) water and/or a water miscibility organic 
solvent. 

[Claim 3] The watercolor pigment dispersing element according to claim 1 or 2 characterized by pass the 
process (3) which distributes further the dispersing element obtained at the process (2) by the media mold 
disperses 

[Claim 4] claims 1-3 to which a process (1) or (2) are characterized by being carried out to the bottom of 
existence of a basic organic-coloring-matter derivative — either — the watercolor pigment dispersing element 
of a publication. 

[Claim 5] claims 1 -4 to which a process (2) is characterized by being carried out to the bottom of existence of 
an alkali compound — either — the watercolor pigment dispersing element of a publication. 
[Claim 6] (A) A pigment, (B) by making the ethylenic unsaturated monomer and (b) intramolecular which have at 
least one carboxylic-acid radical in (a) intramolecular copolymerize the ethylenic unsaturated monomer 
constituent containing the ethylenic unsaturated monomer which has at least one hydroxyl group The 
manufacture approach of the watercolor pigment dispersing element characterized by including the process (1) 
which kneads the resin beyond TgO degree C obtained with a roll, and is considered as a solid chip, and the 
process (2) which distributes this solid chip subsequently to an aquosity medium. 

[Claim 7] a claim — the aquosity coat nature constituent characterized by containing the watercolor pigment 
dispersing element of a publication one to 5 either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the watercolor pigment dispersing element excellent in 
distributed stability and its manufacture approach, and the aquosity coat nature constituent using this pigment 
dispersing element further. 
[0002] 

[Description of the Prior Art] Conventionally, aquosity-ization of a coating and ink is advancing by rise of the 
needs for the improvement in stability of resource protection, environmental protection, and an activity etc. 
[0003] The quality required of a water paint and water color ink is the same fluidity as an oil paint and oil based 
ink, storage stability, the gloss of a coat, clear nature, tinting strength, etc. 

[0004] However, since most pigments are remarkably inferior in fitness, such as pigment dispersibility over an 
aquosity vehicle, compared with an oily case, satisfactory quality is not acquired by the usual distributed 
approach. Then, conventionally, although the activity of various kinds of additives, for example, the pigment- 
content powder resin for aquosity and a surfactant, has been considered, what is equal to the oil paint or oil 
based ink which satisfies the fitness of all above and has the existing high quality is not obtained. 
[0005] The grace it is satisfied with especially the field as which detailed-ization of a pigment like an ink jet or 
the coating for automobiles is required of grace enough is not acquired. 
[0006] 

[Problem(s) to be Solved by the Invention] It is offering the water paint which improves the aforementioned 
various faults and has the same fluidity as an oil paint or oil based ink, storage stability, the gloss of a coat, clear 
nature, tinting strength, etc., or an aquosity coat constituent like water color ink. Furthermore, it is offer ****** 
about the watercolor pigment dispersing element which can offer this aquosity coat constituent, and its 
manufacture approach. 
[0007] 

[Means for Solving the Problem] The 1st invention Namely, the (A) pigment, And by making the ethylenic 
unsaturated monomer and (b) intramolecular which have at least one carboxylic-acid radical in (B) and (a) 
intramolecular copolymerize the ethylenic unsaturated monomer constituent containing the ethylenic 
unsaturated monomer which has at least one hydroxyl group It is the watercolor pigment dispersing element 
characterized by being obtained according to the process (1) which kneads the resin beyond TgO degree C 
obtained with a roll, and is considered as a solid chip, and the process (2) which distributes this solid chip to an 
aquosity medium. 

[0008] The 2nd invention is a watercolor pigment dispersing element given in the 1st invention characterized by 
performing a process (1) to the bottom of existence of (C) water and/or a water miscibility organic solvent. 
[0009] The 3rd invention is the watercolor pigment dispersing element given in the 1st or 2nd invention pass the 
process (3) which distributes further the dispersing element obtained at the process (2) by the media mold 
disperses 

[0010] the 1- to which 4th invention is characterized by performing a process (1) or (2) to the bottom of 
existence of a basic organic-coloring-matter derivative — it is the watercolor pigment dispersing element of a 
publication either the 3rd ****. 

[001 1] the 1- to which 5th invention is characterized by performing a process (2) to the bottom of existence of 
an alkali compound — it is the watercolor pigment dispersing element of a publication either the 4th ****. 
[0012] The 6th invention The (A) pigment, And by making the ethylenic unsaturated monomer and (b) 
intramolecular which have at least one carboxylic-acid radical in (B) and (a) intramolecular copolymerize the 
ethylenic unsaturated monomer constituent containing the ethylenic unsaturated monomer which has at least 
one hydroxyl group It is the watercolor pigment dispersing element characterized by including the process (1) 
which kneads the resin beyond TgO degree C obtained with a roll, and is considered as a solid chip, and the 
process (2) which distributes this solid chip subsequently to an aquosity medium. 

[0013] the 7th invention — the 1- it is the aquosity coat nature constituent characterized by containing the 



watercolor pigment dispersing element of a publication either the 5th ****. 
[0014] 

[Embodiment of the Invention] This invention is explained to a detail below. 

[0015] As a (A) pigment used by this invention, for example Fusibility and insoluble azo pigment, Azo pigment, 
such as a disazo condensation pigment, phthalocyanine pigment, the Quinacridone system pigment, An 
ispindolinone system pigment, a perylene peri non system pigment, a dioxazine system pigment, An 
anthraquinone system pigment, a diketopyrrolopyrrole pigment, an ANSURA pyrimidine system pigment, There 
are inorganic pigments, such as organic pigments, such as an anthanthrone pigment, an indan SURON system 
pigment, a flavan SURON system pigment, and a thioindigo system pigment, carbon black, titanium oxide, the 
chrome yellow, cadmium yellow, cadmium red, rouge, iron black, a zinc white, Berlin blue, and ultramarine blue. 
[0016] (B) resin used by this invention is obtained by making the ethylenic unsaturated monomer and (b) 
intramolecular which have at least one carboxylic-acid radical in (a) intramolecular copolymerize the ethylenic 
unsaturated monomer constituent containing the ethylenic unsaturated monomer which has at least one 
hydroxyl group. 

[001 7] (a) Especially the ethylenic unsaturated monomer that has at least one carboxylic-acid radical in 
intramolecular is not limited, and an acrylic acid, a methacrylic acid, 2-carboxy ethyl acrylate, phthalic-acid 
moho-hydroxyethyl acrylate, omega-carboxy-polycaprolactone monoacrylate, a maleic acid, an itaconic acid, a 
fumaric acid, glutaconic acid, tetrahydrophtal acids, those mixture, etc. are mentioned. 

[0018] (a) The ethylenic unsaturated monomer which has at least one carboxylic-acid radical in intramolecular 
has 1 - 50 desirable % of the weight among an ethylenic unsaturated monomer. At 1 or less % of the weight, 
pigment-content powder is fully hard to be performed, and thickening of a pigment dispersing element etc. is 
easy to happen and is not desirable at 50 % of the weight or more. 

[0019] (b) The ethylenic unsaturated monomer which has at least one hydroxyl group in intramolecular It is not 
what is limited especially. For example, 2-hydroxyethyl (meta) acrylate, 3-hydroxypropyl (meta) acrylate, 2- 
hydroxypropyl (meta) acrylate, 4-hydroxy butyl (meta) acrylate, 3-hydroxy butyl (meta) acrylate, 2-hydroxy butyl 
(meta) acrylate, glycerol (meta) acrylate, Polyethylene-glycol monochrome (meta) acrylate (n=2-50), poly 
caprolactone denaturation hydroxyethyl (meta) acrylate (n=1-6), epoxy (meta) acrylate, hydroxyl-group end 
urethane (meta) acrylate, its mixture, etc. are mentioned. 

[0020] (b) The ethylenic unsaturated monomer which has at least one hydroxyl group in intramolecular has 1 - 
50 desirable % of the weight among an ethylenic unsaturated monomer. At 1 or less % of the weight, pigment- 
content powder is fully hard to be performed, and thickening of a pigment dispersing element etc. is easy to 
happen and is not desirable at 50 % of the weight or more. 

[0021] Furthermore, the ethylenic unsaturated monomer constituent containing the ethylenic unsaturated 
monomer which has at least one hydroxyl group in the ethylenic unsaturated monomer and (b) intramolecular 
which have at least one carboxylic-acid radical in the above-mentioned (a) intramolecular can also contain other 
ethylenic unsaturated monomers if needed. It is not limited especially as other ethylenic unsaturated monomers, 
and styrene, vinyltoluene, acrylic-acid (meta) alkyl ester, acrylonitrile (meta), vinyl acetate, vinyl alkyl ether, etc. 
are mentioned as an example. 

[0022] The polymerization of the above-mentioned ethylenic unsaturated monomer is performed over 2-10 
hours under existence of an initiator and an inert gas air current at 50-150 degrees C. It does not interfere, even 
if it carries out under existence of a solvent if needed. 

[0023] As an initiator, azo compounds, such as organic peroxide [, such as benzoyl peroxide, cumene 
hydronalium peroxide, t-butyl hydroperoxide diisopropyl peroxy carbonate, di-t-butyl peroxide, and t-butyl 
peroxybenzoate ], 2, and 2-azobisisobutyronitril, etc. are mentioned. The 1-20 weight section activity of the 
initiator is preferably carried out to the ethylenic unsaturated monomer 100 weight section. 
[0024] Moreover, 0 degree C or more of 0-60 degree C of Tg(s) of the above-mentioned resin are 1 5-40 
degrees C more preferably. If it is 0 degree C or less, a uniform sheet cannot be obtained at the time of roll 
kneading distribution, it is inferior to workability and what has good quality cannot be obtained. 
[0025] In this invention, (B) resin has the desirable 5-100 weight section to the (A) pigment 100 weight section, 
and the loadings of the (A) pigment in a process (1) and (B) resin have especially desirable 10-40 weight 
section. The effectiveness to have used even if the effectiveness of distributing a pigment was small, and it was 
not desirable since workability was also bad and the loadings of resin increased more than the above-mentioned 
numeric value, when there were few loadings of resin than the above-mentioned numeric value is not acquired. 
[0026] It is desirable to add (C) water and/or a water miscibility organic solvent in a process (1) in this invention. 
As a water miscibility organic solvent, alcohols solvents, such as ethyl alcohol, isopropyl alcohol, and n- 
PIROPURU alcohol, monochrome or the dialkyl ether of ethylene glycol or a diethylene glycol, etc. is mentioned. 
[0027] Furthermore, as for (C) water and/or the water miscibility organic solvent which were added at the 
process (1), remaining in a solid chip is desirable, and the nonvolatile matter of a solid chip has 80 - 98 desirable 
% of the weight in this case. While paint film quality is inferior since the shearing force at the time of roll 



kneading is inadequate when the nonvolatile matter of a solid chip is smaller than 80 % of the weight, they are a 
lifting and a cone about problems, such as fixing, at the time of solid chip preservation. Moreover, when the 
nonvolatile matter of a solid chip is larger than 98%, in a process (2), the dispersibility to the aquosity medium of 
a solid chip is inferior, and a non-distributed big and rough particle tends to cause deterioration of paint film 
quality. 

[0.028] 2 rolls and 3 rolls are raised as a roll in this invention. Preferably, 2 rolls with large shearing force are 
used. 

[0029] as the aquosity medium used at the process (2) in this invention — water — although it is good, 
distribution becomes easy and is desirable when little addition of an alkali compound or the water miscibility 
organic solvent is carried out. As an alkali compound, the inorganic base nature matter represented by various 
organic amine compounds, such as monomethylamine, dimethylamine, a trimethylamine, ethylamine, diethylamine, 
triethylamine, 2-aminoethanol, 2-dimethylamino ethanol, and 2-diethylamino ethanol, ammonia, the sodium 
hydroxide, etc. and the other 4th class ammonium compounds of various kinds of can be used, for example. 
Especially, an organic amine compound is desirable from the point of workability and versatility. The addition of 
an alkali compound has desirable 0.1-5 weight section to the (A) pigment 100 weight section. 
[0030] What was mentioned above as a water miscibility organic solvent can be used. The addition of a water 
miscibility organic solvent has desirable 5-30 weight section to the (A) pigment 1 00 weight section. 
[0031] Moreover, it is desirable to add aquosity resin in a process (2). Tg of the aquosity resin added is not 
specified at all, and can be chosen from the well-known things used for aquosity coat constituents, such as 
water color ink and a water paint. As an example, moisture powder resin or water soluble resin, such as an 
acrylic copolymer, a styrene-acrylic-acid system copolymer, a styrene-maleic-acid system copolymer, an alkyd 
system, an epoxy system, a polyester system, an urethane system, and a cellulose type, is mentioned. The 
loadings of the aquosity resin in a process (2) have the desirable 5 - 200 weight section to the (A) pigment 100 
weight section as loadings to a pigment. 

[0032] It is desirable to throw in a solid chip in an aquosity medium as the distributed approach in a process (2) 
in this invention, and to carry out fixed time amount stirring using dispersers, such as a dissolver, a high speed 
mixer, and a homogenizer. At this time, it is desirable to apply the temperature of 30 degrees C - 80 degrees C if 
needed. 

[0033] In order to raise the dispersibility of a pigment by the process (1) or (2) in this invention, it is desirable to 
add an organic-coloring-matter derivative. As an organic-coloring-matter derivative, there is a compound shown 
by the following general formula 1 or the following general formula 2. 
General formula 1 [0034] 
[Formula 1] 

Mb 1 ] 



Organic-coloring-matter residue and X among [type Q Direct coupling, -COOH-Y1, or -S02 NH-Y1- (Y1 
expresses the arylene radical which may have the alkylene group which may have a substituent, or a 
substituent), Z is a hydroxyl group or -NH-(CH2) m NR one R2 (the alkyl group and m in which R1 and R2 may 
have a substituent independently, respectively express the integer of 1-6.). n expresses the integer of 1-4. ] 
General formula 2Q-[X-Y]n[For the inside of a formula, and Q, organic-coloring-matter residue and X are direct 
coupling, -CONH-Y1- -S02 NH-Y1-, and -CH2 NHCOCH2 NH-Y1-[0035]. 
[Formula 2] 




[<fc2] 





(Y1 expresses the same semantics as the above.) Y is -(CH2) m NR one R2. Or [0036] 
[Formula 3] 



[ft 3] 




(R1, R2, and m express the same semantics as the above.) n expresses the same semantics as the above.] 
As organic-coloring-matter residue in the above-mentioned general formula, they are residue, such as 
phthalocyanine system coloring matter, azo system coloring matter, anthraquinone system coloring matter, 
Quinacridone system coloring matter, dioxazine system coloring matter, anthra pyrimidine system coloring 
matter, anthanthrone system coloring matter, indan SURON system coloring matter, flavan SURON system 
coloring matter, perylene peri non system coloring matter, thioindigo system coloring matter, isoindolinone 
system coloring matter, and diketo pyrrolo pyrrole system coloring matter. 

[0037] Inside of the above-mentioned organic-coloring-matter derivative - The basic organic-coloring-matter 
derivative which has one R2 NR(s) is desirable. 

[0038] The combination to the pigment of the above-mentioned organic-coloring-matter derivative has desirable 
0.5 - 10 weight section to the (A) pigment 100 weight section. Effectiveness is not small desirable if fewer than 
the 0.5 weight section. Moreover, the effectiveness to have used even if used more mostly than 10 weight 
sections is not acquired, and it may have an adverse effect on the paint film engine performance. 
[0039] Especially as a media mold disperser in the process (3) in this invention, although not limited, it is 
desirable to use bead mills, such as a sand mill, attritor, and a DCP mill. Moreover, as media, a glass bead, 
zirconia beads, an alumina bead, etc. can be used. 

[0040] In the process (3) of this invention, aquosity resin can be added if needed. It is desirable to add the 10 - 
1000 weight section by solid content conversion to the (A) pigment 100 weight section out of the well-known 
thing used for the water color ink mentioned above as aquosity resin and a water paint. The 10 - 200 weight 
section of resin is [ as opposed to / when using it as a concentration dispersing element especially / the (A) 
pigment 100 weight section ] desirable at solid content conversion, and when using it as a coating or printing ink, 
the 100 - 1000 weight section of resin is desirable at solid content conversion to the (A) pigment 100 weight 
section. (A) To the pigment 100 weight section, if there is less resin than 10 weight sections, it will be hard 
coming to distribute a pigment, and if [ than the 1000 weight sections ] more, since coloring is low, it may not be 
suitable for the activity as a coating or printing ink. 

[0041] When using the watercolor pigment dispersing element of this invention as a coating or printing ink, curing 
agent resin, such as melamine resin, a curing catalyst, a surfactant, etc. may be added. Moreover, an additive 
with conventionally well-known antiseptics, an adhesion control agent, etc. may be added if needed. 
[0042] 

[Example] Hereafter, this invention is explained based on an example. The "weight section" and "% of the 
weight" are expressed the "section" and"%" among an example, respectively. 

[0043] The regulator for temperature control, a cooling pipe, and churning equipment were attached in the 
example of manufacture 1 separable flask of four lots, the butyl carbitol 65.7 section was taught, and after 
carrying out temperature up to about 95 degrees C and carrying out the nitrogen purge of the inside of a 
reaction container, the acrylic-acid 20 section, styrene 20 section, ethyl acrylate 30 section, butyl acrylate 10 
section, 2-hydroxyethyl methacrylate 20 section, 2, and 2 -azobisisobutyronitril 1 section was dropped over 2 
hours from dropping tubing. The reaction was continued after dropping termination for further 3 hours, and resin 
of Tg40 degree C was obtained. It added after cooling, fully agitating the dimethylamino ethanol 19.8 section and 
the water 63.5 section, and the aquosity resin solution (B1) of 40% of solid content was obtained. 
[0044] The regulator for temperature control, a cooling pipe, and churning equipment were attached in the 
example of manufacture 2 separable flask of four lots, the butyl carbitol 65.7 section was taught, and after 
carrying out temperature up to about 90 degrees C and carrying out the nitrogen purge of the inside of a 
reaction container, the methacrylic-acid 30 section, ethyl acrylate 25 section, butyl acrylate 30 section, butyl 
methacrylate 10 section, 4-hydroxy butyl acrylate 5 section, 2, and 2-azobisisobutyronitril 1 section was 
dropped over 2 hours from dropping tubing. The reaction was continued after dropping termination for further 3 
hours, and resin of Tg29 degree C was obtained. It added after cooling, fully agitating the dimethylamino ethanol 
24.8 section and the water 58.5 section, and the aquosity resin solution (B-2) of 40% of solid content was 
obtained. 

[0045] The regulator for temperature control, a cooling pipe, and churning equipment were attached in the 
example of manufacture 3 separable flask of four lots, the butyl carbitol 65.7 section was taught, and after 
carrying out temperature up to about 90 degrees C and carrying out the nitrogen purge of the inside of a 
reaction container, the acrylic-acid 5 section, styrene 10 section, methyl methacrylate 5 section, ethyl acrylate 



1 5 section, butyl acrylate 35 section, 2-hydroxyethyl methacrylate 30 section, 2, and 2-azobisisobutyronitril 1 
section was dropped over 2 hours from dropping tubing. The reaction was continued after dropping termination 
for further 3 hours, and resin of Tg16 degree C was obtained. It added after cooling, fully agitating the 
dimethylamino ethanol 4.9 section and the water 78.4 section, and the aquosity resin solution (B3) of 40% of solid 
content was obtained. 

[0046] The regulator for temperature control, a cooling pipe, and churning equipment were attached in the 
example of manufacture 4 separable flask of four lots, the butyl carbitol 65.7 section was taught, and after 
carrying out temperature up to about 90 degrees C and carrying out the nitrogen purge of the inside of a 
reaction container, the acrylic-acid 10 section, ethyl acrylate 30 section, butyl acrylate 50 section, 2- 
hydroxyethyl methacrylate 10 section, 2, and 2-azobisisobutyronitril 1 section was dropped over 2 hours from 
dropping tubing. The reaction was continued after dropping termination for further 3 hours, and resin of Tg-18 
degree C was obtained. It added after cooling, fully agitating the dimethylamino ethanol 9.9 section and the water 
73.4 section, and the aquosity resin solution (B4) of 40% of solid content was obtained. 
[0047] The regulator for temperature control, a cooling pipe, and churning equipment were attached in the 
example of manufacture 5 separable flask of four lots, the butyl carbitol 65.7 section was taught, and after 
carrying out temperature up to about 90 degrees C and carrying out the nitrogen purge of the inside of a 
reaction container, the acrylic-acid 20 section, ethyl acrylate 30 section, butyl acrylate 10 section, styrene 40 
section, 2, and 2'-azobisisobutyronitril 1 section was dropped over 2 hours from dropping tubing. The reaction 
was continued after dropping termination for further 3 hours, and resin of Tg41 degree C was obtained. It added 
after cooling, fully agitating the dimethylamino ethanol 19.8 section and the water 63.5 section, and the aquosity 
resin solution (B5) of 40% of solid content was obtained. 
[0048] Example 1 process (1) 

The following mixture was processed 20 times with 2 rolls, and the solid chip of 88% of solid content was 

obtained. 

[0049] 

Pigment (C. I.Pigment Blue 15:1) The 10.0 sections Aquosity resin solution (B1) The 6.0 sections Ion exchange 
water The 0.2 sections Butyl carbitol 0.2 section processes (2) 

The high speed mixer distributed the obtained chip for 60 minutes by the following presentation. 
[0050] 

Solid chip The 14.1 sections Dimethylamino ethanol The 0.3 sections Butyl carbitol The 2.0 sections Ion 
exchange water 25.0 section processes (3) 

The above-mentioned distributed object was re-distributed using the sand mill. 
[0051] The water paint was created by the following presentation after re-distribution. 
[0052] 

A re-distribution object The 41.4 sections Aquosity resin solution (B-2) The 64.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 7.4 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 140 degrees C. 

[0053] As shown in a table 1, although distributed grain size and paint film gloss were based on this invention, 
the direction was superior to the example of a comparison. 
[0054] Example 2 process (1) 

The following mixture was processed 20 times with 2 rolls, and the solid chip of 88% of solid content was 

obtained. 

[0055] 

Pigment (C. I.Pigment Blue 15:1) The 9.5 sections Organic-coloring-matter derivative a* The 0.5 sections 
Aquosity resin solution (B1) The 6.0 sections Ion exchange water The 0.2 sections Butyl carbitol 0.2 section * 
organic-coloring-matter derivative a CuPc-S02 NH(CH2)3 N2 (C two H5) CuPc; copper-phthalocyanine residue 
process (2) 

The high speed mixer distributed the obtained chip for 60 minutes by the following presentation. 
[0056] 

Solid chip The 14.1 sections Dimethylamino ethanol The 0.3 sections Butyl carbitol The 2.0 sections Ion 
exchange water 25.0 section processes (3) 

The above-mentioned distributed object was re-distributed using the sand mill. 
[0057] The water paint was created by the following presentation after re-distribution. 
[0058] 

A re-distribution object The 41.4 sections Aquosity resin solution (B-2) The 64.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 7.4 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 



Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able-to be burned for 30 minutes at 1 40 degrees C. 

[0059] As shown in a table 1, although distributed grain size and paint film gloss were based on this invention, 
the direction was superior to the example of a comparison. 

[0060] The example of comparison 1 following mixture was distributed using the sand mill. 
[Q061] 

Pigment (C. I.Pigment Blue 15:1) The 10.0 sections Aquosity resin solution (B1) The 6.0 sections Ion exchange 

water The water paint was created by the following presentation after 25.4 partial powder. 

[0062] 

A distributed object The 41.4 sections Aquosity resin solution (B-2) The 64.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 7.4 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU. 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 1 40 degrees C. 
[0063] Example of comparison 2 process (1) 

The following mixture was processed 20 times with 2 rolls, and the solid chip of 88% of solid content was 

obtained. 

[0064] 

Pigment (C. I.Pigment Blue 15:1) The 10.0 sections Aquosity resin solution (B4) The 6.0 sections Ion exchange 
water The 0.2 sections Butyl carbitol 0.2 section processes (2) 

The high speed mixer distributed the obtained chip for 60 minutes by the following presentation. 
[0065] 

Solid chip The 14.1 sections Dimethylamino ethanol The 0.3 sections Butyl carbitol The 2.0 sections Ion 
exchange water 25.0 section processes (3) 

The above-mentioned distributed object was re-distributed using the sand mill. 
[0066] The water paint was created by the following presentation after distribution. 
[0067] 

A re-distribution object The 41.4 sections Aquosity resin solution (B-2) The 64.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 7.4 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 1 40 degrees C. 
[0068] Example of comparison 3 process (1) 

The following mixture was processed 20 times with 2 rolls, and the solid chip of 88% of solid content was 

obtained. 

[0069] 

Pigment (C. I.Pigment Blue 15:1) The 10.0 sections Aquosity resin solution (B5) The 6.0 sections Ion exchange 
water The 0.2 sections Butyl carbitol 0.2 section processes (2) 

The high speed mixer distributed the obtained chip for 60 minutes by the following presentation. 
[0070] 

Solid chip The 14.1 sections Dimethylamino ethanol The 0.3 sections Butyl carbitol The 2.0 sections Ion 
exchange water 25.0 section processes (3) 

The above-mentioned distributed object was re-distributed using the sand mill. 
[0071] The water paint was created by the following presentation after distribution. 
[0072] 

Re-distribution object The 41.4 sections Aquosity resin solution (B-2) The 64.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 7.4 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 1 40 degrees C. 
[0073] Example 3 process (1) 

The following mixture was processed 20 times with 2 rolls, and the solid chip of 86% of solid content was 

obtained. 

[0074] 

Pigment (C. I.Pigment Violet 19) The 9.7 sections Organic-coloring-matter compound b* The 0.3 sections 
Aquosity resin solution (B1) The 8.0 sections Ion exchange water The 0.2 sections Butyl carbitol 0.2 section * 
organic-coloring-matter compound b [0075] 
[Formula 4] 



■Kb 4) 



SO^HCCHgMC^]., 



Process (2) 

The high speed mixer distributed the obtained chip for 60 minutes by the following presentation. 
[0076] 

Solid chip The 15.3 sections Dimethylamino ethanol The 0.3 sections Butyl carbitol The 2.0 sections Ion 
exchange water 25.0 section processes (3) 

The above-mentioned distributed object was re-distributed using the sand mill. 
[0077] The water paint was created by the following presentation after re-distribution. 
[0078] 

A re-distribution object The 42.6 sections Aquosity resin solution (B-2) The 62.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 8.2 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 140 degrees C. 

[0079] As shown in a table 1, although distributed grain size and paint film gloss were based on this invention, 
the direction was superior to the example of a comparison. 

[0080] The example of comparison 4 following mixture was distributed using the sand mill. 
[0081] 

Pigment (C. I.Pigment Violet 19) The 10.0 sections Aquosity resin solution (B1) The 8.0 sections Ion exchange 

water The water paint was created by the following presentation after 24.6 partial powder. 

[0082] 

A distributed object The 42.6 sections Aquosity resin solution (B-2) The 62.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 8.2 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 140 degrees C. 
[0083] Example 4 process (1) 

The following mixture was processed 20 times with 2 rolls, and the solid chip of 85% of solid content was 

obtained. 

[0084] 

A pigment (C. I.Pigment Red 254) The 9.5 sections Organic-coloring-matter compound b* The 0.5 sections 
Aquosity resin solution (B1) The 10.0 sections Ion exchange water The 0.2 sections Butyl carbitol The 0.2 
sections * organic-coloring-matter compound b [0085] 
[Formula 5] 

[ft: 5 1 

^^CO^^CO_^>S0 2 NH(CH3) n (C 4 ^] 2 

Process (2) 

The high speed mixer distributed the obtained chip for 60 minutes by the following presentation. 

Solid chip The 16.5 sections Dimethylamino ethanol The 0.4 sections Butyl carbitol The 2.0 sections Ion 

exchange water 25.0 section processes (3) 

The above-mentioned distributed object was re-distributed using the sand mill. 
[0086] The water paint was created by the following presentation after re-distribution. 
[0087] 




A re-distribution object The 43.9 sections Aquosity resin solution (B-2) The 60.0 sections Cymel 303 The 12.2 
sections Ion exchange water Drawdown of the 8.9 ********** water paint was carried out on the PET film by 
the 4-mil film applicator, and it was able to be burned for 30 minutes at 140 degrees C. 

[0088] As shown in a table 1, although distributed grain size and paint film gloss were based on this invention, 
the direction was superior to the example of a comparison. 

[0.089] The example of comparison 5 following mixture was distributed using the sand mill. 
[0090] 

Pigment (C. I.Pigment Red 254) The 10.0 sections Aquosity resin solution (B1) The 10.0 sections Ion exchange 

water The water paint was created by the following presentation after 23.9 partial powder. 

[0091] 

A distributed object The 43.9 sections Aquosity resin solution (B-2) The 60.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 8.9 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 140 degrees C. 
[0092] Example 5 process (1) 

The following mixture was processed 20 times with 2 rolls, and the solid chip of 91% of solid content was 

obtained. 

[0093] 

A pigment (C. I.Pigment Red 177) The 9.9 sections Organic-coloring-matter compound c* The 0.1 sections 
Aquosity resin solution (B-2) The 7.5 sections Ion exchange water The 0.2 sections Butyl carbitol The 0.2 
sections * organic-coloring-matter compound c [0094] 
[Formula 6] 

Wb6] 




Process (2) 

The high speed mixer distributed the obtained chip for 60 minutes by the following presentation. 
[0095] 

Solid chip The 14.3 sections Dimethylamino ethanol The 0.2 sections Butyl carbitol The 2.2 sections Ion 
exchange water 30.0 section processes (3) 

The above-mentioned distributed object was re-distributed using the sand mill. 
[0096] The water paint was created by the following presentation after re-distribution. 
[0097] 

A re-distribution object The 46.7 sections Aquosity resin solution (B-2) The 62.5 sections Cymel 303* The 12.2 
sections Ion exchange water The 3.6 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 1 40 degrees C. 

[0098] As shown in a table 1, although distributed grain size and paint film gloss were based on this invention, 
the direction was superior to the example of a comparison. 

[0099] The example of comparison 6 following mixture was distributed using the sand mill. 
[0100] 

Pigment (C. I.Pigment Red 177) The 10.0 sections Aquosity resin solution (B-2) The 7.5 sections Ion exchange 

water The water paint was created by the following presentation after 29.2 partial powder. 

[0101] 

A distributed object The 46.7 sections Aquosity resin solution (B-2) The 62.5 sections Cymel 303* The 12.2 
sections Ion exchange water The 3.6 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 140 degrees C. 
[0102] Example 6 process (1) 

The following mixture was processed 20 times with 2 rolls, and the solid chip of 93% of solid content was 
obtained. 



[0103] 

A pigment (C. I.Pigment Green 36) The 9.7 sections Organic-coloring-matter compound a* The 0.3 sections 
Aquosity resin solution (B3) The 6.0 sections Ion exchange water The 0.2 sections Butyl carbitol The 0.2 
sections * organic-coloring-matter compound a CuPc-S02NH(CH2)3 N2 (C two H5) CuPc; copper- 
phthalocyanine residue process (2) 

The high speed mixer distributed the obtained chip for 60 minutes by the following presentation. 
[0104] 

Solid chip The 1 3.3 sections Dimethylamino ethanol The 0.2 sections Butyl carbitol The 2.0 sections Ion 
exchange water 30.0 section processes (3) 

The above-mentioned distributed object was re-distributed using the sand mill. 
[0105] The water paint was created by the following presentation after re-distribution. 
[0106] 

A re-distribution object The 45.5 sections Aquosity resin solution (B-2) The 64.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 3.3 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 
able to be burned for 30 minutes at 140 degrees C. 

[0107] As shown in a table 1, although distributed grain size and paint film gloss were based on this invention, 
the direction was superior to the example of a comparison. 

[0108] The example of comparison 7 following mixture was distributed using the sand mill. 
[0109] 

Pigment (C. I.Pigment Green 36) The 10.0 sections Aquosity resin solution (B3) The 6.0 sections Ion exchange 

water The water paint was created by the following presentation after 29.5 partial powder. 

[0110] 

A distributed object The 45.5 sections Aquosity resin solution (B-2) The 64.0 sections Cymel 303* The 12.2 
sections Ion exchange water The 3.3 sections * Cymel 303 (methylation melamine resin made from Mitsui 
SAITEKKU, 98% of solid content) 

Drawdown of the obtained water paint was carried out on the PET film by the 4-mil film applicator, and it was 

able to be burned for 30 minutes at 140 degrees C. 

[0111] 
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[0112] 

[Effect of the Invention] By this invention, activity fitness, such as non-collectivity and a fluidity, and the clear 



nature of the color tone of a spreading object, gloss, etc. were able to be remarkably raised in the drainage 
system pigment dispersing element used for aquosity coat nature constituents, such as ink and a coating. 
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